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^.^-Ji^'s- ^^-^-^^ 7}-^5.7lKA capacitance accelerometer having a compensation 

elctrode} 

£ l^r 7}^nm £^1* ^£o]cf. 

£ 2^ 7 ]-#£^^ ol^^j!)- JL^?1^1}°1 ^^^-1- £Al^V ^jT^olcf. 

S. 4^ £ 3^ A-A'4i* ofej- 7>^£7l]a) AfAl^oltf. 
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144 : #7] 150 : 

151a, 151b : 152 : vf\SL^- 

[^°1 

£ ^£ 7HrJE7lH] ^^S, It} #41*1*7 ^oflA^ Zj-Zj- ^ £) ^ <£ 

ol^A]^ ^71 ^-§-^21 9X^ iL^^S: z>^ 7>^£7^1^1 # 

2:^^^^^^ 71^1 (Micro Electro Mechanical System : MEMS)^ ^7>^^1 
^S\t= 71711^1^-1- Slnl^H, 71711^, ^7l^^-##^ «>i^^-^ <LsL*] ^ 

^ 7l#oH ( oleitr ^i(MEMS)7l« ol-g-^. t\^S.^ 7 }4-S.$\*\y} <ge\7$ oi^. 

2^1 7>^£# ^ ol^ Cfo^ AflA-l7> 7fl^-5lal ^ , 7>-§-^ ofl c^*fl A ] ^ 

H ^ ABSSf ^ ^l^l-^m ^H-g-Sl^r ^^-g-^^ 7>^£7ll^ ^S. aJr£*fl^<H 2]*fl 
SH, ZL ^l^ofl ^ * ^-g-^ol 9X^. =L^, 7>#i£ 711 

^ ^3^H3°1 S.^ o. ^ yV^eflcq c^-^o} ^^ol o^7l rcfl^-oll 

Sl^Hr 2Eth <y-7l* 0 V^ 7 >^£7im £r££3Hl <4-g- ^^^5r7> ELJL ZL SL 

A o Vo l ^^71 ufl^-oll 7>^£^A^ 71^*^ ^-g-^* ^1^5 &t}. 
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7V^£^1(1)^ ^S]<H -g-^ ^&^r 7}^f2f°l ^31(10), ^"71 ^^1(10)^ ^^o. 
^^^S. *1*1*KE-Ij- 71 Tjl^ #^<L3, ^is}±r iH^ 71^ ^ *1 A ( suspens i on 
beam)(22)(24)3f, tf 7 ] ^^1(10)^ sq^ofl ^ cfl^£l £#3^ 4^ 

^^-(12)(14)3f, ^"71 ol^^(i2)(l4)o11 cfl^H ^^T^el^ 1<>|^ 3~f<£* ^i^-Jl^-^ 
(30a)(30bHl JL^S\o] oi^ Jl^^i^-(32)(34)* «J (22)(24)* 7l^w>rt-ofl 

^Rr «JJl^-^(20a)(20b)» S^l-^ <>H, ^-71 °l-§^^-(12)(14):4 

(32)(34)A>ol^ S>l«-S^fEi 7}4r5L7\ <£7}s\x\ oy^ ^ ^^m. <^*> 

<20> £ ioflA^| ^t^jr 19^ # 7 | ^^1^ ^^z^-a) ofl^loflol -ft-^S)^ <Hl^*olrf. 

<21> ^-71^ ^ o. 7> ^ £ ^ (1)o11 ^«- S «-Ei ^^Ol o]7]-^^, ^*M(10)t7 

^^ol ^fs}^ ^(y^^)^-S. °}%-is}^*] <>H JL^ <£^Q °l-§-#^-(12)(14)# 
^CE^tf ^}»^)SL3- ol^Al^Tfl Slal, ZLofl ^ #7l o] ^^-( 12) ( 14) )4 Jl^ ^ 
(32)(34)A>o]o^ 7^Sl<y ^^7^ ^o^Tfl SjoJ ^*)1( 10)^1 #$7} ^*>7fl ^l}. 

<22> oHl # 7 1 ol^^^-(i2)(l4)3l- Jl^^i^-(32)(34)A>olo 1 lA^ ^^-g-^o] ^^Jl, 

^"71 ^-g^S] igsjRr #71 ^^(32)(34)c>]l o]7>Sl^ ^1^°^ -fKEsH, ^"71 
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°1^^(12)(14H1 c^s] ^7l(nl£Al)l- -g-sfl ^-S}^ ^5^, <y 7 >£)^ 7>^£# ^ 

<23> ^, ^"71 tMJS] 7 >^£^(l)ofl^^ 7^1 cfl^H #^3*r ^-g^ ^S^^g- Ji 

cf ^-cfl*>7l , °l^-*l^r(12)(14)^ JI^^i^-(32)(34)7> #(comb)Epg H*}^ 

S^^^-g-^CCoi)^ ^7}is}JL, »}t)i\S. ol^^(i4)4 JL^^^-(34)^ 

<24> [^^VAl 13 Cl = Cqi + ACq 
<25> 23 C 2 = C 02 - A C 0 

<26> ol^l rtj-^, *}7l 33)- ^ * r *3S£- ^*>^, 2^ ^-g-^ €3-^ ^r^ 

<27> 33 AC T = Ci - C 2 = 2AC 0 

<28> o]e^> ^sl^l 7}4=.S.7\]2\ £Sj-#-g- 2*1) S. *>^ ( d) #5) 

^ £U, oj-g. *H C-V^Ei (convert or HI ^Sfl ^-g-^-g- ^^S. ^ 

<29> ZL^31, £ 2*fl £Al*V wj-sq-^o], ^1-71 o]^^q-(i2)(l4)3i|- JL^^(32)(34Mr<>Hl*|£| 

^71 ^^-§-%=(Coi)(Co2)^r o>5fl^- ^ 45.^ S ^ ^ 

<so> [^*v^ 43 Coi HL^r C 02 = {( e xh xL/dl ) - ( e xh xL/d2 )} 
XN 
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<3i> o^H, e -fi-^oH , h ^ ^lo]cj, L £ Mx}s\±= zJo] 

°H , dl, d2 ^ <?l^*Hr *R*>^ N ^ #^o]t\.. 

<32> Aj- 7 ] -^Al 4o11 Ai ol^ «>^ol, ^71 ^^-g-^(C 0 l)(C 02 )^ fe°Kh), ( L )^ 

<33> ^ 7 H^E7fl(l)« ^fi^Kr ^g^ofl o]^^^-(i2)2}- Ji^^^-(32)^ Tie) 

(dl)(d2)^- -f^Sj ol-E-^q-(i4)j2). Jl^^i^-(34)^ 7^^(dl)(d2)A>ololl ^.^7]- t^S^, ^ 
^, ^^MH^l 3:71 ^^^^(Coi)(C 0 2)°l ^^1^1 ^1^. 

<34> ZLE]JL, ^7} ^^^-^(Coi)(Co2)°l Tfl S] ^ , 7>^£^1 <5> 

71 ^1 S°\) ^l^flAi «g^^7l nfl^-^1, #71 °l-§-*l^.(12)14)-i- ^^^1(10)7> 

>H 7l§^^(V ST )4 #^^^-(V 0U t)^ -2-^jKoffset)°l 
<35> [^«VA1 5 J v 0UT = V ST + { V ST ><Coi -C 02 )/C F > ><G 

<36> o^H, VouT £ #^^1^, V ST ^ 7l$^ 0 l 0 l^, 0)1, C 02 ^ ^h^Ht 2:71 ^ x^^l 

C F £r SjS.^ ^7ltfl^] ^tilSl^l ^S^-^ ^#ofl ^Ei^## Si 

;E.*fl 7fl 3fl^l^( feedback capacitor)^ ^-g-^H, g s]^#^^^l ^^^1^ ^7l^| 
^(gain)^. 

<37> #7l ^ ^ 7Hf 51 *flS*Rr ^<^1 ^§#3 °m ^ 

^^•(12)31- ^^^-(32)^010)1^^ ^^-g-^(C 01 )4 ol^^^-(i2)2l- 31^^(34) 

^HH^l ^71 ^-g-^CQ^H ^Tfl iLt} #3 ^71 $1*1H 

^71 ^-g-s^ ^ (Coi _ Co2 ) 7> ^ S ( Z ero)5)-£l£^- ol-i-o} ^^-g-^ol a^s. ^-o^l^ ji^ 
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3,7} ^^-g-^(C 0 i)(C 02 )7} ^}*l5L^- ^f>}±t ^efl^ ^ ^ 7} ^^ ]2] 

^.o^ Se) n c!(trimming)^>^ iL^*Ho>n]. z} 7 ) nfl^-ofl, #7] 7fl s| a] b| <2}- ^ di*}* 



<40> Aj- 7 |^ ^§>7l ^ 7l#^<?l ^6^, £ WV^^. 

<41> ^tyf&SLS. 0)^-7}^ ^^1; 

<42> Aj- 7 | ^^1^ ^^O.^. Xl*l<5}51^- ^Jl^^-S. ^-Ei ^^"51^ *1*1«J I 
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2L%tt* 7}^S.^ ^^l ^tb4. 



<46> H^^Tflir #7} #7l -g-*fl^°<HI 7fl^-l4H 

<47> WV^^I^ #7l £ #71 33^*113 °<f^e<Hl T^l^fe «JjL^<4 #71 ^ 

<48> W >^-^e>7ll^ #71 JSL^^Mr #71 ^31 ^ <##0_3. H^^l <3#£lfe 3 <H £. 

q-ol#Sl ^SL^^h #71 ol-g-j^^ofl tfl*H <^?i3^r ^JL M-^>7fl tifl^lSl^ # 
^ol7>A] #71 o^iL^^g. xg-71^ ^^A]7l^ *}uM#o| J7>§^^ 

^ #71 ^INM ^^r^fe^l Jl^tifl^^o] #7] ^^^ol <a#£l^ JL^iL^ 

^1 ^17>^ iL^^L^-SML 

<49> iLCf al-^^TH^ #71 ol^, ZL^iL^J^ #71 ^^=^17> #^=3Z}- 

y o V ^S ^^l "3 #3 XT #3 7>^l^^olcf. 

<50> iLCf ti^^§}7^ #7l o^, JX^Ji^^-g- *\g. #3* ^f-ul f^*fl*13fe 

^ 7}xl^olcK 

<51> «>^*l-7fl^ #71 J^^JjL^ #7l ^^1^1 Z\}o]Z}±t ^IH-T-* I», 

<52> #7l aflo^fe. #71 <|]% ol^^^^^-TV^ ^71^^-g-^^f #71 ^ 3L$&^ 

^71^^-g-^* HlJU^H »1.3i#* ^*Rr WliH^-al-, #7l tilJil^-oflA^ ^ol^l^ til 
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<55> iLCf «HM*MlTr #7] #7l^r tfl-§-*Rr -H^iL^^l S>}*-^ 



4^r £ 3^ A-A'^i-i- fyty 7}^^} 2] *}X\^o]r)-. 

^ 7 >^ £ ^(ioo)^ £ 34 4^1 5*]^ y>4^l , ^lS^-^Al ^s]^ ^ 

^IMI(IIO), ^-(112X114), (122)(124) , JI^ ^(132X134), H^^f 

( 140a )( 140b )S ^£4. 
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< 6 o> ^, ^-71 ^^1(110)^ 3Ff°fl ^^tt sj*fl*l -^-ff-^H ^ tt^S ol-g- 

7^^foluj, o]e^ ^^1(110)^ <##°ll^r OH- y^tiJ-^S. 7>^« ^ 

o^js. ^^o. S *l*l*Kr *lxl«Kl22)(124)-§- £^JL, ^7] *1*1«](122)(124)£: t^^l 
^l^^TT Wjj7^«.( 12 0)S-?-Bi ^7} ^^^1(110)^5. <£%S}°] <&^S\$= EM^Tfl 

<6i> ^71^, #71 *1*1«K122)(124)£: £ 3<Hl S^ltt w^^l , ^"71 ^^^1(110)^ -g-^ 

°oMl 711^(111)1- ^^^i, #7} 7fl^Jf(lll)tfl°fl ^tllSl^ «Jjl^Jf(120)fif >8"7l ^ 

<62> g:^ #7] 7] 7] if} ( 122 ) ( 124)-£r £ 5°fl 51*1 ^ y^^o] ; # 7 | (110)3 °<J=#Jfe 

$uL3Wl20a)(120a)# ^ ^l^ul, #7l «j 120a) (120b) #7l ^^1 

(110)^iUL <3#£l°l o]§ a>o!1- eM^IS ^s}^, <$7] ^^1(110)^1 <£<EH1 

iL^?l^f( 140a) (140b)!- £"tt 7>^£ Til ( 100a )S. ^€ ^£ 5^. 
<63> ZL^Jl, ^"71 ^^^1(110)^1 u\^C] o}^^ ol^^^(H2) (114)^ ^7) 

(110)7} o^S}^ « 0 >^(£^^V y^«J-^H cfl^H 3i2^^- ^"71 ^^1(110)3] ^H 8 -^^ 

<L£.¥-K\ ^l^S. H^o] 4^ 7 fl cg^^ #(com)^ 7}x]^o)x%. 
<64> 0^*1 ^^^^-(112)(114)2f a^jl f^S]^ -H^^^"( 132) (134)£r ^7} o}^^ 

(112)(114)°ll tfl«H ^^^^ ^^tifl^sl^s. 4V7I ^^1(110)^ 3±o-<#4fd\) z\ 

A -H^-g^S)^ ^^^-^-(130a)(130b)5.^-Ei ^7} ^^1(110)^S 4^7H 

3^ ^-(comb)^ 7>xl^^-olcl-. 
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<65> ol^-^^-( 112) (114)4 ^.^^^"(132) (134)£ ^-7) H^Kll0)4 ol^^to.^ ^ 

3. 7 }t£x) Mx}S\51, #71 €^1(110)7> 4^1 o]«fl #«j-o.S. °l^-€«fi o]^^^ 

(112X114)4 °H1 Sl^Hr :D^*l^-( 132X134) #4 7ls](dl)7l- ^o>^ ^^i-g-^ol ^7>*>^ 
tiJr^^l ^"71 JL^^- (132) (134) 4 o]d\] o}^^ o]^.^(n 2 )(iu)t}:^ ^e)((d2)^ 

^Sl-frlM #^}^r ^S-^- ^13:4. ^elJl, 4,^4 o^jl^^ 

(112)(114)(132)(134)^1^^ ^-g-^4 i£2Hr 45. i&tfls. ^344. 

<66> ^-7] # ^ ( 140a X 140b )^ 4^4 °l^,^^^i^-(112)(132)^ 2:71 -g- 

^(C 0 i)4, -^4 °1^,^^(114)(134)?>4 3t7}^xd-%-^(C o2 )°) 43. #7} 
^^1(110)7} ol^s}^ yj-^o] #71 ^^^1(110)1- °l#^7l^r ?M4. 

<67> ole^*V i^^i^(140a)(140b)^ #7] 44^ Q22)(124)oll 444 ^^1(110)» £^ 

# SE^r ^ o^£^. #71 ^31(110)4 ##4 44 ^-U 

<68> ZLSlJL, #71 ^^](110)4 ^oll ^444 4^714 # 7 1 ^4(110)«- Hi^r 

*>U-o.S ^l^Al^ ^ oj±=. ^344^ J±44^f(140a)(140b)Tr #4 ^4(110)^1 

^^l^iLS. <U44°1 <g#5]^ 445L ^ol#ol 01^-^^^(141)31-, #7] <>l-^iL44 
^■(141)^1 44<^ o^Tj-^-g. ^-Jl 4444 Bfl444 4^°J7M #71 °1 ^J±4 4^(141)* 
#4^ ^4 7l^ *H_£ t -\.^o]s£°) _n4ji44^-(142)^ #7] ^4(110)4 <# 

&^°\) -H4 ti ti444 #7l 4^4(110)^-5. °J^^^1 91^^ -H4li4 4^"(142H1 44 

# °J7>*>^ .£44-^4-^(143)5. ^44. 
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<69> oj7H, ^7) o]&, ol^Ji^^^(141)(142)^: #7] ^%=*fl (110)7> * 

^tb ^^^o] -g^ol, ^3. Jf-aL #^tifl^£]^ ^ 7 }x}^o}t±. 

< 70 > SL*V, # 7 1 j£3#^(i40a)(140bHfe- ^.-f 0 <HHH ^1 3 ^-§-^(C 0 i)(C o2 ) 

^ J£^*l ^^1(110)« ^ ^1-71 ^^^-^^-(143)^1 °j7|-£l^ 

<7i> ole^V ^1<H^-(150)^ y^^SLsL o]^^ ^SflUlO)* ^^.S. <5><*) ^ °)^*d 

^•(112)4 JL^^q-(132)A>olofl ^s]^ a^l^-g-^CCoi)^ ^ °l^^i^-(ll4)^- 
-2.^ ^( 134 )^>°HH 1M8£|fe ^7l^^-g-^(C o2 )* ^8*Hr ^ ^ ( 151a) ( 151b) ^7] 
^^^-(151a)(151b)SY^ ^isq^r 3h-f 0 <f^7l^^-g-^(C 0 i)(C o2 )^ ^S. wlS 

§H ^*>^ t)lJR«-(152)^ ^-71 aliE^-(l52)oflAi -go^l^ v]mL&o) 0 °1 

^ 5E£r i^^^(140a)(140b)^ z}- sl^^ji^ (143)41 ^<?M: *i^J^ 91 7} 
«H #7] ^^1(110)» y^J-^ilS ol^Aj^l^ ^°0-<y7l-^-(153a)(153b)S. ^^cf. 

<72> o]^*V ^ ^j=l ( uoa) ( 140b )tt ^^1(110)* ^*<K^S. Sfe ^ «o V ^ A 

S oj^Al^ ^ ^51^ ^<H) zj-zj- ^ ^«13<H ^"71 ^<y-^l7>^-(153a)(153b)S 

^oj-o] ^ja.^ <#n>^- ol 7 >£l£^- ^l^M, 0 ^^7l^^-g-^(C ol )(C o2 )^ WliH^ol » 0 » 
°}^, ^7} ^ O 0-^l7>^-(153a)(153b)l- ^^^r D|ol^ ^igSj-SM ^l^ 

<7 3> £ 6(a)(b)^ ^ ^<H1 ^ S.^^* 7>^H7?lo11 ^WjS]^ 1-7)^) ^£o]cf. 
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<74> «><4^ol t o]^ 7 >^^- ^iSMKllOH ^l 5 !^ <>l*Ji^^(141) ^ $x}JL^ 

€ ^^^(142)^1 $]^°]}^ ^Jf^^U a^s. 4^*>fe *W 

^-^-^4 ^^o.S 1-71(144)1- t\^o]^ 

<75> ZLSljl, #7l #71(144)^ °H1 cfl-§-^ °1 ^^"( 141) 5E^r al^^ (152)^1 ^1 Y 

£4 ^^lE^- ##^^s]^ yj- §H , tfl-g-s}^- °1-^, 

Jl^^.^^^-(141)(142)^ ^^sq^-s- SHU^^-o.^. i^S^S. 

<76> o]e^ ^ o. ( ^-71 s^iL^^H 141)4 #^-(142H ^3°! ols-^l-o] ^>^ol 

#6>^^>H AiJL ^^#£]7] *H1 #7l 1-71(144)71- tfl-g-«Hr 3 3 7^ 

Sl7l a]] --oil , #7l ol^Ji^ #^-(141)4 al^^^i^-(142)5l ^^-^o] ^3. ^^^^o] J=L 
3-£)^r ^-§: y o^l^^ #71 ^%=*)l(110)£l y^«o v ^ °1H ^?HM1 « 0 V^1^- =^ 

<77> zielJi, #71 ^^^1(110)^1 £ 3 ^ 5^1 £Al*V y>^l-^-ol y ^« 0 v^o.s. ^ 

^ ^ #71 7>^£7ll(l)7> 7l ^r^ofl ^y]S\^ ^ ^Hl ^ ^ ^^1(100)^1 °] 

x.z^^l ^ + ^J^, oHl ^sq^ o^, J1^^^(H2)(114)(132)(134)^: # 
71 ^^^1(110)^1 tifl*l£M, #71 J±^;*l^f(140a)(140b)^ #71 ^^1(110)^1 

^o-o^ofl yj-yj- Hfl^Slol o]^- x.y^^ ^ *r ^lW. 



#7ltl ^#-i- ^tt 7l-^S^l(100)<Hl Sl^^^-E^ ^l^ol 017^^, ^?H1 51^ 7 > 

^2:#<>1 ^^1(110)^ ^ul^C 130a) ( 130b H tfl*H 4^^ol y^^<L£- 5L^# 
#«o v ^^r ol^cf. 
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<79> ol^tb ^-f , ^"71 ^31(110)^ ^HHl ^l^fe 0)^^^(112)2)- 5)-^o) ^JL^-Sf 

(130aH T^l^Sr 31^^^(132)^ ^o) l^);*)^ ^o) ^^-g-^Cd)^ ^-7) 

l^o) f^j-SlJL, ^-71 ^^1(110)5) -f^ofl ^ti)Sl^ o)^^^-(114)2)- -f^-S) 
(130bHl ^W)£)^ ^^(134)^ ^^Tg^ -f^ ^^^(C 2 )^r ^7} 

^ 33f ^ ^s^l £l«H 2 tiflo) ^;£-g-^ ^^( ACt )^- o)1- c-V?l«i 

£l (convenor H 51*11 $.<&°-3, ^W*! 3] ^-7}^^ ^^[^ ^|cf. 

<81> OH, A o V 7 ] ^^S.* Ol-g-^ ^-§.^( ACt )^- 9J7l ^«flAi^ 3^ O-^ofl^ 

^7l^^^(C 0 i)(C 02 )^ ^R^l, ^7l 7>^£^1 (100)1- *H^}^ 

t^Rr -2-*Hl ^*1W #7l ol^^-(ii2)(ii4)3il- Jl^^^-( 132) (134)^1 ^17} 
*M1 ^3*1 tf^H 9i^^l &7l nfl^ofl, yfl^ 4^J=L 

(151a)(151bHH ^^£1^ ^7l^^^-^(C 0 i)^- 3-^2) ^7l^^-g-^(C 02 )^ *r 

^7} M-Tfl 

<82> 9j4^ ( 4V7I ^^^-(151a)(151b)S^-E-l 5}-,^- ^7l^^-§-^(C 0 i)(C o2 )5l ^ 

^o. ^a]^ u]jE^(152)oll^ ol-i-o, ^ s tiling tJl HI ^ ^-is}n\, 2)-4§r^ 
^7l^^-g-^(C ol )ol -f^S) ^7l^^-g-^(C o2 )^ 3711 ^51^ tilJE^ol <#( + )<3) 
^71 til j2Jf (152)^ Aj- 7 ] ^^1(10)3) ^HiH^ ol^-^^-( 112)4 ^^^^"(132)^ #3 
-i- 2L7}^7A^(C 0l )^r ^AHl *-€HH^r ol-^^^-(H4)4 Jl^^l^-(134)^ 

Ti^-i- §s) 3:7l^^-g-^(C o2 )* ^i-tfl^ 0.5. #7>a1^ ois-o) aijn^oi »o»7> £l£^- ^4. 
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<83> ^«fl^ f ^71 *J«(110)^ *}Jfofl ^ ^uls]^ Ji^^f 

( 140a )( 140b )^ *HH^ Ji^^fCUb)^ Ji^^Ji^W 143)^ #7}?!\o_g. ^oj-o] 
7HKl53b)» -f-SH wl-ol^i ^<a-ir ^17>^, ^>7l J±^*i^-JL^(143)Sl iL^JL^ ^ 

(142) 21- #7} (110)3 ol^^^q-(i4i)A>o]ofl ^ ^i^ol t^5]7l n^], °1» o}^\ 

^ ^*nuio)» *>^s ^^l^i^ ^o-o^o^ ^l^-g-if* ^«a*>7fl a.^^- ^ sa^ ^3 

°14. 

<84> ZLSlJl, ^-71 ^1^(152)011^1 *}M5\±r 3:71 ^ *}-g-^(C 0 i) (C o2 )3 «1 ^ 

"0" #7} ^ 0 J-<y7l-^-(153a)(153b)l- tf}o] o^^o^ ^ ^ jt.;§ «- 

(143) ^S <?l7>fr>^ 3}-§- ^7]X\7]H 3i^% ^^Tll ^H^. 



<85> a o V-*V u><4 ^ -& t^ofl Ofs^, ^<y-ol7}Al o)^^^ 7>^ 

^^l^f* ^*113 ^^l AA ^Hl^^i, 7>^i7fl2l *fl*H M}-^^ 

711 ^3^r 3* -g-^*}^ ^^711 2L^t£ ^9X7} nfl^-ofl, ^sflofl go) 7}&2) 

°J 3 ^^-g-^* ^7>*H Ji^Kr 4^711^1 7fl3|lElAlE^ 4^>7ll ^*>J1, 

<L3. 3£SL7\ 7\4t5L7\}3) #31^ <>1 , il^^-g- ^.4 7^^}?\) ^ 
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£ ^*HH ^*}<^ SL^Kn. ^^^^^nV, o)*}*) ^^$]o\) 
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^7) ^*))$) fH^i^ *l*l*KE^- ^jl^^-s. ^ <g^-£l^ 
23 

Aj- 7 1 ^7) ^%]°) %-*\W>M ^-f-^^TT 7fl^f^H ^I^tt aljl^^-^ 
33 
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^tt t^AS *>fe JSL^^-fr 7>^£ 711. 

4] 

^7] iL^^-^- #7l U^o] ^^5]^ ^<H£ *>H-°1^^ ol^- 

5] 

*H 4^H1 5fl°H, 
6] 
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[^t 1 * 7] 

^71 iL^^jMr ^71 ^^1^ 6\&* ^cH^-t 
^"71 ^1^^ ^"71 ^l-^.Jl^^^-Ti^ 2:71^^-8-^=31- ^7] ^ o]^ f JI^^ 

7>2l ^71^^-g-^ HlS^H y l^SM- T^Hr ^"71 HlS-^-^^ <£o^]^ U] 

8] 

*fl ID- afe- *fl 4*<H1 SH-M, 

7>^£7jl . 

[3^8" 9] 



28-21 



1020030094323 W^ 2004/3/24 

10] 

^ S.^ O.S S^r iL^^-fr 7>^£7j). 
[3^* 111 
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